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(I Z 



lnstitul(» (It* Bolaiiica Danvinion, Casilla do Corroo 22, S 


Isidi 


'o 1042, Argt'oliiia 


ArsIR\( T. Triraphis drtia Filgiieiras Zuloaga stronj^ly imhricalt'; luisal sht^aths 8.,Vr>.r> cm 

from central Brazil is dcst rihcd as a nt‘w spccit's, stronglv ketded, glahrous, holh margins liyaliiit*. 


illustrated, and com|)art‘d with mor 


similar sjua ies in tlu* gtains. 




ecu 


{^lahrous; eauline sli4*aths 8,8-8 ( in loiif^, kt*(dt‘d to 
round at the hack, striat**, margins 



gla- 


logical data are prestaited together with a hiogtM)- lirous to sparstdy [lilose toward the a|H*\; ligule a 
graphi('al discussion. A lt‘ntalive key to all the s 



denst* 



of hairs, the 


irs t a. 0.8 mm long. 


cies of Triraphis is [irovidt'd. Fliis is iht* first ret'ord pale; the ligular hairs long(*r and dtaisei at tht‘ t*\- 
of a nativt* Triraphis in Brazil and in South Airier- trenutii*s of tlii‘ hguh*; (M)lhir undilftu'entialed; aii- 


ica. 


During field (‘xcursions uinl 


t 



*n l)V 


tin 


' stMuor 


ricl(‘s not |)resent; hladt* 1.8-11,2 cm long and 1.2- 
2.8 mm wide, ktadtal to flat, liiu'ar. glahrous on hoth 
surfaces or witli a f(*vv scatttaed hairs, strongly stri- 


aullior and collahorators foi tin* Biogeogra[)hy 
(ItMTado Biomt* projt‘ct (Fe 



e 



et ah, 10^)4) st‘yeral 


att*, surface rougli. margins denticulati'. a|)e\ na- 
viculati* to suhnaviculatt*. the c( 


ntral 


n*‘ryt* occii 


grass sp(‘(‘i(\s wert' collectt^d that could not ht* idtai- ‘Sioni 



projt’c 


ttal 



th(‘ hlade into 


an 


tified. One of tht‘se grasses is luTtdn d<*scril)(Ml as awn-likt* structure. Inflori'sct'nct* an ofx'ii, terminal 


a new specitxs of 



H. Br 


own. 



IS c 



is(*s s(W(‘n sf)(‘(*!(‘s, six 


of 



panicle, 2^) cm long and l.f)- 
ot awns), with 8-7 snikelrds. 



1 


CIS 8-18 mm 


occur in Afric a and one in Australia, always in sa- scalirid. Spikidids (>-12 mm long and 8—0 min 

vanna habitats, ofttai in sandy or stony soils (('dav- wide (inclusive of awns), solitary or iiaired. latfuallv 
t(»n lK H(‘nvoize, 108(); Wat.'^tm Dallwitz. 1092). compressed, dark to rmnilish. 1— 8-flovvtaed. ih 



h 


-o-Ilovvtaeu. iiif 
*mma; glumt's 2, 


Triruphis de^via Filgiieiras Zuloaga, sp. nov. 

r\ PF: Brazil, (ioias: (iha|)ada dos Veadtdros, 
miini( i|)io de Alto Paraiso, (*a. 17 km da ci- 
dade, tun < 


apical floret naliK'ed to a stt 
persistiMit on the ptalictd; Icnver glume I—h8 mm 
long, l-ner\(al. rough ah 

inucronalt* or aristate*; mucro or awn 0.8—2.7> 


It* nervt* 



*x ac 




t; a () 


a (lolinas de (hiias, 

14 ()0'.8(rS, 47 80'8r\\, ca. 1200 m, ereto, 

)(>, 28 Nov. 


long; upp(*r glume 4—1.8 mm long, l-n<*r\**d, thin 


ner 



lowe 


er luumt* 


, th 


t* apex 




th( 




cerca (>() cm de altura, cam|>o 

loot, T. S. Filp^ueiras di' /). Ah 
(holoty[H‘, 1 B(fF; isotypt's, F, K'N, K. 
MO, .SI, SP, I S). Figuivs 1, 2. 


ct*ntral nent* projectt‘d h(‘y(mtl the ImkIv of the 

hito a straiglit mucro or awn, iht* mucro or 



awn 0.8—1.8 mm long; rachilla 0.8—0.8 mm long, 

it tlu* 



OSC i 


/. afKlntpo^onoidi (Strii(icl) !■’. 


well dt*V(*lo|)t*d helwt‘(*n the flort*ts. 
base; h*mma 4—1.8 mm long, iiilost* at iht* base, 8 



MUletii ( 



12—10 ( in loiigLs, hniiinis I .J> 



ein Ion 


gIS (‘ 


I 1 .2 2.8 cm 



i>. [> 

I 8 fln>(‘nli> absimihs. 



a 2 (> (‘Ml 


c\ \ fiici i .simili> nerved, with 8 awns, two latt^ral and one t4‘rminal; 

lateral awns 1—8 mm long, originating from tht* lat- 
taal nerves, retrorst'ly barbed, straight, divergent; 

lUM'vt* [irojecting into a straight awn, the awn 



jm* 




*nima 


Densely caes|)ilost‘ p(‘n‘nnials. Rhizomt's small, 8.8—1.2 mm long, retrorselv barbed: a[)ex of h 
knotty. Oiilms 12—10 cm tall, ert't t, t ylindrical, un- th‘e|)ly 2-nol(‘ht*d, tlu* lalt*ral ex|)arist‘s aciilt* to ir- 

branch«*d in the vt‘g(*tativ(‘ portion, delicate, fragile. n*gularly (‘rodtal at the a|n*x; |)ah*a 4—1.8 mm long. 


0.8—1.1 mm vvidt*. strontrlv 2-kt‘t*led 



with 1—2 t*longated inlernodt*s; inlcmodt's (>.8—27.8 


cm long, solid, filhal with pith, glabrous, strialt*, 2-notch<*d; lodicidt‘s ca. V; 




‘X 


2 as 


strainint‘t>us jo |uir[>lish, nodes tlarkisli, 

Feavt‘s mostly basal, a lew caulint*; basal leavt 



as 



I* ovary. 



fl(*shv. 



ovary obconu 


tipitalt*. |>alc; 


styles 8; lateral styh‘s ().,>—0.8 mm long; the ct‘nlral 


N<)\()\ D: ;U)-41. 199D. 
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h igure I. Triraithi.'idriid h ilf'iiriias /uIou.km.—\. tialtil. 


r' 

ill tlu 


I 



ar arra. 
(ItHsal v i(‘W 


I). S|)ik(*let. latrral wvw. —K. Lt)VV(‘i ^luine. dorsal view. 




B. Dolail ol a[)rv of iht* likidr, —(!. INutiori of tin* loaf 

K ll[)|)<’r gluino. dorsal \i(‘VN. 

H. Bninna and paltai, ventral view. -—I. I.einina, ventral view. -J. I’alea will) lodieides. o\ar\. 
and slanlen^. K. L. (]arvo|»sis. —K. Kniln\o viewv. —I.. ililuin view. {Filgueiras iK: Mrarenga iHtiH.) 
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Novon 





I" iiiiir 


(* 


> 


.i*al hladf atiahMiiN oi Triniphis dcria 


\. Hladt* oiitlitH' sli 


owing \-slia[w‘(l hladi*. witir llu* ronlral nitMliari 


lunulU* shuctnrally (listiiiguishahlo (roin tlu* lateral flrsl-ttnloi srlornioln rna con.^jnciious and assocuitod w illi 

I \lts loward lilt* margins. 1^. Detail ol radialt^ (‘hlort'ncln tiia, Ixh and 2*\1) with s[>t*fializ<*d chloroplasls in tin* out(*r 

1 mm I It* sheath. (Filf:,\ivinis tt' 


dlv lilt* sU 




cniitainiiig a iniiiule. 



nit'iitary .st«*rilt* Ifinma iiisidt". (]arvo|>si.s 1.8^3 inin 
long, ellijKsoid, tan, with tlu* 3 |>(*rsisl(*nt sty lar ba¬ 
ses; ernhrvo ea. Vi as long as tlu* fruit; hiluni Vi 



stylt* 0.1 “0.3 mill long; stigmas 2, at the apt*x of as 

the latt*ral styles, puqih*; staiiu*iis 3, filament mi- basal. 

nut(*, jiale, anthers 1.8—2 mm long, yellowish to tan. 

A[)ii‘al flt)ret r(*(lu(‘t*<l to a sterih* h*inma, oeeasion- 


as the earyopsis, dark, pinu'tate-oblong. 


Panitspes. liH\/ll. Ci 


* 



n. 


Ml 


o l’arais<», 

l*an)ue Na< it)nal (iliapada this \t‘adeiros, eampo linipo. 28 

St*[). T, N. f il^U(*inLs X: F, (^, 1, (Hiivirti .HJHH il^, 

8\1. I*); (ihapatia dt»s \t»adein>s. 17 km dt* Alto 

l*arafso/(iolinas. Kr\a ea. 0.18 m de allura, eam|>tt limpo 
an*noso. 28 [\o\. 0M>1. M, \pan^ri(l(t dd Silid X' h. (i 1. 
Olirrim 2382 |I8<;K, SI^). 
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Lk \i A\ \ i()\n 


r)is( I I % H 


Til 





lerniinologv ol Ellis (1976, 


This iitnv s|H‘( i(*s shanks lh(‘ iollovvinf^ griu^rii* 


lix-iy, I . I I *1 4 * 1 * characttTs witli atiirr taxa in(‘lii(lf‘(l in Tr/mp/i/.s: iii- 

19jV) was ust‘(l tn (Ipscrilit^ tiu* anatomical struc- ^ 

* I- a I 1111 "Fi 1 11 11 • *• florcs(*(‘n(a‘ an opiai rianii Ic. with spikclcts latcrallv 

ture of the h‘al liladcs. Ihc following ahhrcviations ' ' f 

1 a *11 • *• i compressed, s(*vcral flowers per siiikclct, lowa*r and 

are used in the anatomical deseription: vbs: vas- * ' * 


cular bundles; rvl>(s): first-order vascular l)un- 
dh‘(s); 2'vh(s): stMond-order vascular bundle!s); 
obs: outer bundle sheaths. 


IJ:AK ULAliK IN I'UANSV KUSK SKC'I'ION (IK*. 2) 


iipfier glurm* I-ihtvimI. sIioiIit than th(‘ s[)ikt‘let, 
hanmas with threr* awns, and a similar leaf anatomy 

•r 

and Kranz syndrome. Triraphis <indropog()noi(irs. 
the closest relativt^ of T (levin, ( an bt* distinguish(‘d 
by ludiig rhizomalous |ilants, with long creeping 
rhizomes, the culms 120 cm tall, ihe leaves 20-^tO 
(‘in long, infloresciau'es 12—dO cm long, and s|)ike- 



V-sha[)ed; two halv(»s of lamina sym- 5—fS-flowenMl. 


metrical about th«‘ median vascular bundle; had 
l)lade section incliahas lietwetai 18 and 20 vbs; ad- 
axial and abaxial surface without ribs and furrows. 
Midrib: a definite keel; me di an vascular bundle 


Th(‘ following is a tmtativa* k(‘y to distinguish th( 
speeies in Triraphis (based on (dbbs Russell et al. 



struc 



I. Plants annual . . 

I'. Plants pnennlal 

2(1). Spi 


SnikFl(*l> 2 1 nini lon^; afitlu is 0 . 20.1 nnn . . . . 


(listinguishabh* from other ITbs. lu.s- 
(iilar hundlf* r/m/ngennvU; d 2\bs between consec¬ 
utive lateral I'vbs; all vbs [lositiorual at tht‘ same 
levad. \as( a hi r bundle des( ripfuni: 1 vbs elliptical 
to subcircidar in outline, ein ular nudaxylem ves- • .. 

I ii I * , 1 a i ir *i r -^( 1 ). (aihns nmlmrK bram lird 

s(*ls narrow willi diam**t«*rs less tiian halt those ot ' 

the ol)s ctdls; 2'vbs elliptical in outline, with phlo- 


2 


T. puftuho K. Prnun 




Spikelels |0 nnn anlliers 1.2-2 nini 




/. jmrpiucfi llarkel 


y; 


niffufsisstnia 


I lark 


t ‘ 




cm and xyhan distinguisfiable. 
sheaths: outer Kranz |)an‘nchvimi sh(‘ath consjiic- 


uous, H'gular in outline, continuous in 2\’bs, inter- 
ruplial in Evbs by sch'naichyma girders toward 
Ixvlh surfaces ordy toward th«‘ abaxial surface; 
spec ialized cldorofilasts |>res(*nl, of centrifugal po¬ 
sition (?); adaxial anri abaxial bundh' shtcUh (exten¬ 
sions absent. Inner mt*stotnt‘ sli(‘ath (Uitire, of small 
c(dls with uniformlv thickemcl w alls. 



Culms finl hratn In d . I 

Paiut'le 2 O ( 111 long . 


.. /. drrin I* ilmnnras tX /uloaiia 


i ■■ 4 


i « b- * 


* * ■ * 


t . I\itiirIr 12 10 rm long 

o( I). Idanls lip lo ()0 ( 111 lall: [tanirir ronliarled: spik(T‘ls 


r f 

O . 


I mm long. /. nmllis 1C Brown 

*lanls u[i to I 10 rm lall: paiiirlr o[)rn: s|)ik(‘lrls (e 

I I mm long.. (> 

l\mirlr >|>arvc: < (Ciltal awn of lemma longer than 

the hamna.. 7. schinzii llarkel 

O'. Pariirh* d(‘ii‘^r: (‘eniral awn ol Itannia slnnler than 

tlie lemma. 


Off)). 


Seler 


eru' h\ ma: small, inc(»nspieuous scn^nui 



h 


/. atulrofni^tuundes (ShankT K. Pliilhf)s 


chvma strands associated with all vbs. both adaxi- 
ally and abaxially, t*x( e[»t t<nvard the margins wIitTt' 
they an* cons{jicuous and ass(»eiated with first-order 
vascular l)undh\s. 



TIu* arrang(‘m<‘nt of mt'sojdiyll tissue, togethiT 

witli th(* pre‘senee of s|>ecializ<‘d chloroplasts in tlu* 
outer bundh* sli(*ath cidls. indi(*at(cs that this mwv 
sp(‘cies has a kranz. VS ( —XyMs+) anatomy (lt*r- 


clilormclivitia radial.-. iiit.-rru|>ted „( Hall.-rsl.-v Walsoii. 1976). Also, two 


toward both surfae(‘s liv seh'renehvma girders, com- 


or 


thn 






hh»i 


■t*n<‘ 



UH'sophyll cells are 


l.actly arratig.-.! willt a frw itil.-rc.-llular air spacos: |„.tvv,-,-ii snrc.-ssive vascular l.uudl.^s. which 

further indicates a anatomical organization (Hat- 



('hlonuH* hv ina etdis labular: 2-8 ehloreiu* hv 
c("lls between cons4‘(*utive vbs. Arm ceiis 
Fusoid c(*lls alisent. 

Adaxiid epidermal ( ells: 


ma 


tersley & Watson. 1975). This agrees with the anat¬ 
omy d(*scribed lor Triraphis (Watson & Dallwitz, 

1992). Th(‘ [losition of iht* specializicl chloro|)lasts, 
spicuous and associated witli iht* nnclian vascular in the ()ut<‘r bundle sheath, was dilficult to asct*rtain 

bundh‘, lan-slia[>ed and covming Vi-Va the width of dm* to the absenee of fresh material to (‘arrv on the 



orm cells con- 


th(‘ transvt*rs(* sr*etion: also in small groufjs in ad- anatomical oliservalions. It is notewoilhy to men- 

a.xial furrows and lielvvecn iht' vascadar bundles. tion tlu* |>res(mc«* ol conspicuous sch*renc 




regular in size, the cutich 


su(‘ toward both margins, combined with 


E|>i(h‘rmal cells sm; 

thick and eonlimious; pa |>illa.- and |)rickh*s pre- t^iuc* of vvell-(lt‘vtdo|>t‘d ludhform cells t< 




sent. Abaxi<d epidermal rells: bulliform cells al)- ketd of tlu* 
sent; epidtainal cells small: pajiilhu* abs(*nt; liooks concludt* that tli 



(*s can 




tlu 


; cons(*(]uently, it is possible to 



[>n*st‘nt. 


water stress conditions. 























Novon 


( 



of 



ilrriii vvorr |(u alt‘(l 


lia: tlio Prott^aceae, Roslioiiact'at', Podocarjia 


sions, ont‘ inside th<* Panjue Na- eeae. 



‘rae<*a<‘, and (Jtlier groii[)s 



eional (diapada dos Vt^adeiros and llir* other along 


l>iogeogra|>hieal |>ant*ni was summarized in 



I I. 



an un|)aved road, Ix'tvveen the town of Alto Paraiso nonaeea(‘ by Selialz and Le Thomas ( IW3), and in 



e V 



joriie. The latter 


is ol)viously undt*r great 


iist‘d as a nalivt 



at 



‘eaust 



on 



Asteraet*a(‘ by Bremer (1993). Zoological vvi 


an*a is denee setans to follow 



sanu* 



tan 


. F 


or t‘X 





, *a*osion is ample, iht* Lung-fislu's of tlu* grouf) Dipnoi art* rt*p 


ginning tt) e 
pavt*d road, including 

insidt* 


e vt*gt*lation i 





‘ un- rt'sented today by only thi 


ee gtait*ra. ont* 


from 



s of ifiis nt*vv spt*eit*s. Australia, one from Africa, and anotht*r from South 




‘ Panjut* is lt*gally pro- Amtaica ((irt*(aivvood, 1975). 


tectt'd. In 

botli cast 

's, the 

plan 

a|)(>art*ntl 

V t'xtreme 

IT 

Iv poc 

»r in 

tatiori wlr 

t*n‘ the s|> 

■■ 

ecit's 

was f 

a cam|)o 

limpo (If* 

ct'rrat 

lo (i. 

shortgras^ 

' fit'ld of c 

t*rrad< 

> [Fit 

Almost 

all tilt* 

lilants 

set* 

clij)[H*ll. 1 

[ialtle, horses, v 

vild i 


urt‘\v in stony soil. 


Within the Poact'ae, (’lilford 









vege- 








1 



at Tri- 


5 taass 


trot)ical 


en. 



ill(*d as niftfus is a unique chloridoid genus with a disjunt*! 

t‘en Australia and Africa. Tlit*v in- 
chloridoid eenera as (iondwan- 


se; 







somt* 


It 


ayes 


an elements, such as (Ihloris Swartz, Diplachm 


animals, and insects Beauvois, Ennenpo^im Beauvt)is, 




st*t*m rt'sponsilde for the leal [)redatioii of 




. Simtin 



strt*sst*( 



(levin. 


major gn)U|»s wt*re 



sinct 


t 




St 


} 



an* t*y 






1 


n» 




li 


( ust 


e'rt*sistant. wt*ll dispt*rst*d thrt>ught)ut the world before the final 
ititms t*\aniined displayt'd signs of breakiq) of the (itmdvvanaland supercontinent, (ion- 

secjuently. tin* [iresent distribution of Triniphis^ with 
one s|)t*cit*s in .Australia, another in Soutli Amt‘rica, 




new s[>t‘eit*s of 


tilt* high t‘lt*v 


' * 

i 


it ions tea. 



m) of 


ct* 



IS 111 



-1 « »# 
I j m 


spt*cies in 



a can 


bt 



lined by a 


♦ * 


IS r\<- 




1 



* A 


g: t‘\c 



g bf't aust* no native* 


pecit*s ( 


»l 



( 



e 


ii 


as t*\t*r 



*t*n rt 



*t 


I 



\mt‘rica. I lie only known reconl of a 



‘CIt 


yicariant t'vent, in which tht* gt*iiiis evolyed in arid 
an*as altt*r the breakup of tin* supercontinent (iond- 
wana; Hayt*n and Axt'lrod (P)7 k) stattM 



many 


of 



IS in : 



America is 



of 





of the eridt*mic families and taxa of tht* two (‘onti 





t f * 


ftngonimlrs, lakt‘n in BitMh* Janeiio 
ilgueiras Burman, in 
vioiisly rt*|)n‘st‘nts a cast* of a furtive introduction 


nents may 



survive* 


(1 in. 


or 



t‘r (* 



in 





*c< 



on 


1 )- 


sut‘h t‘da|)hit* dest^rts." 
The s|)t‘(‘ific t*pithet 



s to 




« 1 jr • 



that 


in‘vt*r 


beci 


*et*ss 



esii 



sill'd. Trim- [ilants of this nt*w sjiecit's art 



ICi 



phis iUidmpn^iifHmles, a nativt* of Soutli Afri 


ea 


(fdbbs Husst*ll t‘t al.. 



. Ila^ 


nevt'i 


bi*t 


viatt'tl (t/er/mv, u. um) from other s[)ecit 



the 
dt*- 


*n rt 


nus. 



*( 


1 


collec 


lt*d a^;ain in Hio dt* jant'iro or t*lst 


w h 


t* 



Soutl 


I 



I 



itson tJy 



g lit'caust* 


th 


e 


I 



1 


t'liomiiu 






■an Et'iuis 


rica (Nicora tX 

Ru- 

1902), This is 

also 

known spt'cit's 

of a 

in the \ew \A 

orld. 





Aektumledgmenis. 

rone (SI), who kindly helpt'd us wdlh tin* anatomit 
data, and Z. F.. Rugolo (SI) for critical comments 


re 



ing tht* taxonomic position of the nt*vv 


witli a single siit'cit's in Australia. 


Regarding tht* jilant and animal n 





*t*n 





< 


)f 


•a. 


\ n * w ( 


‘rica, ant 


lt*vt*l 


1 

1 





tr 







t*renl 


*h>|M*d in the last 


( 


*ca(it‘s. 



riiorrie (19*3), Smith (1 ^^73), and otlier authors t 


*m 


‘t*n 




[ihasizt'd tlillt*rt‘nces 
t'xplaini'd [iri*sent disjunct distr 
[ilt's of long-distance <lis[)ersal bt'twt*t*n 
America; const‘(|uenlly, I lit* 

I 

■St* continents art*, accon 


ontint*nts and 


s|>e- 

cies. (7. Davidst* (MO) revit*wt*d tht* final vi*rsion of 
tin* manuscript. Vladimiro S. Dudas, San Isidro, 
providt'd the exct*llt*nt illustration, dhe senior au¬ 
thor (T.S.f.) thanks the (]onst*lho Nacional dt* I)e- 
st'iiyolvimt*nto (at'iitfflco t* Tet'nologico ((3\P<|) for 
a scholarship (I*ro(*. # 301 19()/86--0). 


ons as t'xam 



* I 


ica i 



I .ileratiire (aled 



1 


1 


* w s 



*(|ut‘ut transi 


rt*iationshi| 

>s bt*twet'll 

liiiu t( 

1 tht*> 

a* authors. 

tion, s 

U|)|)le 

nit'iili'd bv 

m 

itic long-distarict* dis- 

). On 

iht* o 

llit'i hand. 

lowed. 

in th 

eir svntht'- 



persal t*vt*nts ((h*ntrv, 1903). On tin 
Raven and Axelrotl (1971) s 

* 

SIS of angiospt'rm biogt*ogra|)hy, that iht'rt* are man) 

angiospt*nTis, of a vicariant distri- 

Aint'rica. and .Aiistra- 


■em(‘r. K. Inteti oniii)(*iilal relatitmsliijts el \ln(‘an 

and Snndi Amerieaii \>leraeea<*: V elatlislK* hiegf*n- 
grafjhie aiiaUsiH. Pp. |0.'> l.'i,") m |*. (wildhiall tedihirl, 
lii uloiiic,- ll l{<-l alitmsliijis hrivvt'en Mriea and Senlh 
\nirni a. ^ale I m\. I*i'e>>, lla\en ami l.onden. 


( la\ t( 


X S. A. |{en\ui/<‘. P>02. \ rla»dieati(m 
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